Reversal of increased microvascular permeability associated with ischemia-reperfusion: role of cAMP.
Ischemia-reperfusion (IR) is a form of oxidant injury known to increase microvascular permeability in the lung. Agents that increase adenosine 3',5'-cyclic monophosphate (cAMP) levels have been shown to have beneficial effects in several models of oxidant lung injury associated with increased microvascular permeability. We investigated the role of adenylate cyclase activation with isoproterenol (ISO) or forskolin (FSK) in reversing the increased microvascular permeability associated with IR. ISO or FSK administered after 45 min of ischemia and 46 min of reperfusion caused a reduction in the capillary filtration coefficient (Kfc) from 1.25 +/- 0.13 to 0.53 +/- 0.08 and 0.55 +/- 0.10 ml.min-1.cmH2O-1.100 g tissue-1, respectively, at 90 min of reperfusion. This reduction in Kfc was accompanied by a rise in perfusate cAMP levels from 16.5 +/- 4.9 and 31.2 +/- 11.9 pmol/ml at 45 min of reperfusion to 444.2 +/- 147.8 and 276.1 +/- 91.0 pmol/ml at 105 min of reperfusion in lungs treated with ISO or FSK, respectively, at 46 min of reperfusion. Dibutyryl cAMP (DBcAMP), a membrane-permeable cAMP analogue, mimicked the permeability effect by reducing Kfc to 0.67 +/- 0.15 at 90 min of reperfusion. Significant hemodynamic changes occurred but were small and cannot explain the observed effect on Kfc. Photomicrographs from lungs treated with ISO or FSK revealed a reversal of the morphological manifestations of increased microvascular permeability. We conclude that the increased microvascular permeability associated with IR can be reversed by ISO, FSK, and DBcAMP and that cAMP produced by the lung contributes to the observed reversal.